BACKGROUND: Pyogenic and amoebic liver abscesses are rare, potentially lethal conditions. In this study, we aimed to examine the clinical and pathological differences between them. METHODS: Patients with confirmed liver abscesses were divided into two groups: the pyogenic (n = 47) and amoebic group (n = 21), which were analyzed for differences in clinical and laboratory findings. RESULTS: Amoebic liver abscesses presented most frequently in young adults (14 -30 years; 71%), whereas pyogenic liver abscesses were most commonly observed in adults 41 -50 years (49%). Indirect hemagglutination test revealed a 100% positive response in the amoebic group, whereas 68% of the pyogenic group presented with blood/pus culture. Multiple abscesses were observed in 66% and 24% of patients in the pyogenic and amoebic group, respectively. CONCLUSIONS: Pyogenic abscesses were commonly observed in older patients, and were associated with features such as markedly deranged liver function test, higher prothrombin time, and multiple abscesses, compared to amoebic abscess. Early and improved diagnoses and differentiation between the two conditions, followed by the correct treatment, can help prevent serious complications and lead to an overall improved mortality rate.
Introduction
Liver abscesses have been recognized for centuries, and in 1883, amoebae were first described as a cause of liver abscesses. In 1938, the largest series of pyogenic and amoebic liver abscesses in the literature for the time was published [1] , and despite a refinement in diagnostic and therapeutic modalities since then, liver abscess remains a serious condition with a high morbidity and mortality rate [1] - [3] .
Worldwide, approximately 40 -50 million people are infected annually with amoebic abscesses, with the majority of infections occurring in developing countries. In endemic areas, the prevalence of infection is higher than 5% -10% [3] , and has been reported to be as high as 55% in certain areas [4] . These areas include, but are not limited to, rural areas of Central and South America, India, and the tropical areas of Asia and Africa [5] . Conversely, the incidence of pyogenic liver abscess has remained more or less unchanged since the 1950's. In the United States, the incidence of pyogenic liver abscess is estimated to be 8 -15 cases per 100,000, but this figure is considerably higher in countries where health care is not readily available [6] .
Amoebic liver abscesses are caused by E. histolytica. E. histolytica exists in 2 forms: the cyst stage, which is the infective form, and the trophozoite stage, which causes the invasive disease. Invasion by E. histolytica into mesenteric venules can result in the amoebae entering the portal circulation and travel to the liver where they typically form large abscesses [7] . Pyogenic abscesses of the liver often occur secondary to infections of the adjacent tissues or biliary-or intestinal tracts or hematogenous seeding, and are associated with a mortality rate of 20% -60%, even with appropriate medical-surgical management [2] [3] . The signs and symptoms of amoebic liver abscess are often relatively non-specific, and resemble those associated with pyogenic liver abscesses or other febrile diseases [5] [8]- [10] .
The rationale of this study was to explore the differences between clinical presentations and literature findings, for pyogenic and amoebic liver abscesses. By conducting this study we were able to suggest possible improvements in the management plan of these disorders, and we conclude that correct diagnosis and timely intervention can improve the overall outcomes for these patients.
Materials and Methods

Overview
This study was conducted in the emergency and outpatient medical department of Capital Hospital Islamabad, Pakistan, which is a tertiary care hospital, from January 1, 2010 to December 31, 2012. After receiving permission from the concerned authorities of Capital Hospital Islamabad (Head of the Department of Medicine, Hospital Ethical Committee), the data collection phase was started on January 1, 2010.
Data Collection
By non-probability convenient sampling, 68 patients with confirmed pyogenic or amoebic liver abscesses aged 14 years or older were included in this study.
Before commencing the study, verbal consent was taken from all the patients after explaining the nature and purpose of the study. All patients were handled by the same doctor to minimize bias. Patients with pyogenic and amoebic liver abscesses were identified, and detailed history was taken for diagnosis and fulfillment of the required selection criteria.
Using structured proforma, information was collected. Patient age and sex was noted, and by vigorous and strict criteria only patients of confirmed pyogenic and amoebic liver abscesses were selected for the study. Patients were divided into amoebic group and pyogenic groups, and detailed medical histories were taken regarding symptoms or conditions such as fever, right hypochondrium pain, pruritis, diarrhea, shortness of breath, weight loss and anorexia.
Methods
General physical examination was done for jaundice, skin rashes and vitals such as blood pressure, temperature, pulse and respiratory rates. A detailed, complete systemic examination was moreover performed for tender hepatomegaly, ascities and pleural effusion, as well as for other systemic symptoms.
Patient samples were examined using a number of tests, including blood complete picture, erythrocyte sedimentation rate (ESR), blood cultures, liver functions test, serum albumin, prothrombin time, chest X-rays for pleural effusion, ultrasound of the abdomen, and computed tomography (CT) scan of the abdomen, to look for the number and size of abscesses. Liver abscesses were aspirated to examine the type of abscess, and amoebic liver abscess was confirmed and diagnosed by using the indirect hemagglutination test.
Data Analysis Procedure
The statistical package for social sciences (SPSS, version 13.0, Chicago, IL) was used to analyze the data. Means, frequencies and percentages were calculated and chi square test was used to determine the significance. For this study, a P-value of <0.05 was considered as being significant.
Exclusion Criteria
Patients diagnosed with Malaria, Enteric fever, pyrexia of unknown origin, Acute cholecystitis, acute viral hepatitis (A, B, or E), chronic liver diseases, or hepatomegaly due to any cause, were excluded from the study.
Results
We analyzed the clinical characteristics of 68 patients of liver abscesses. 47 were diagnosed with pyogenic liver abscesses, and 21 were diagnosed with amoebic liver abscessed. For both groups, the majority of patients were male (Figure 1) . In the pyogenic group, the majority of patients were between 41 and 50 years old, while in the amoebic group, most patients were between 14 and 30 years old ( Table 1) .
Fever, jaundice, and right hypochondrium pain were the main clinical features for both groups ( Table 2 ) Multiple abscess formation was more common in the pyogenic group (66%), while a single abscess was more common in the amoebic group (76%), as depicted in Figure 2 . For the pyogenic group, 32 patients (68%) had right lobe involvement, whereas this number 17 (81%) for the amoebic group. Total leukocyte count ranged between 15 -22 × 10 9 /L in the pyogenic group, and between 11 -16 × 10 9 /L in the amoebic group. ESR was high in both groups; 60 -90 mm in 1 hour in the pyogenic group, and between 40 -55 mm in 1 hour in the amoebic group. Alanine aminotransferase (ALT) was between 200 -250 u/l in pyogenic group, and between 80 -110 u/l in the amoebic group. The value of Aspartate aminotransferase (AST) was between 160 -230 u/L in the pyogenic group, and between 50 -120 u/L in the amoebic group. The value of serum bilirubin was high; between 2.9 -3.4 mg/dl in the pyogenic group and between 1.2 -2.4 mg/dl in the amoebic group. Prothrombin time was between 25 -35 sec in the pyogenic group and between 15 -20 sec in amoebic group. These findings are summarized in Table 3 .
Ultrasound guided aspirations were done thrice in 17 (36.1%) cases of pyogenic group, and in only 1 (4.7%) case of amoebic abscess as listed in Table 4 . In the pyogenic abscess group, green or yellow aspirate was observed, whereas for amoebic abscesses, the aspirate was brown.
Discussion
Hepatic abscesses are divided into three categories: pyogenic, amoebic and fungal, all which are associated with a number of disease processes. The liver receives blood from both systemic and portal circulations, and hence a high level of susceptibility to infection is expected, given the enhanced exposure to bacteria. Pyogenic liver abscesses are frequently reported to be polymicrobial; amoebic abscesses are mainly due to Entamoeba histolytica; and fungal abscesses are reported to be due to a variety of candida species [11] [12] . In our study we evaluated the clinical manifestations of, and differences between, amoebic and pyogenic abscesses.
Over two decades ago, Barnes et al. showed that amoebic abscesses were common in younger patients, while pyogenic abscesses were more common in older patients [13] . Greenstein et al. alsoshowed that the incidence of male patients was greater compared to female patients in both types of liver abscesses, and that multiple abscesses were common in pyogenic liver abscesses but not amoebic [14] , and our study here showed very similar results. Another study from 2004 reported that fever, right-upper-quadrant abdominal pain, and hepatomegaly were major clinical features for both types of hepatic abscesses, while jaundice was commonly observed in pyogenic abscesses only [15] . Conter et al. showed that spiking fever with chills, jaundice, septic shock, palpable mass, and right hypochondrium pain were all features of pyogenic abscesses, while patients with amoebic liver abscesses were more likely to present with abdominal pain, diarrhea, and hepatomegaly [16] . We observed very similar results in this present study, with the exception that no patient developed septic shock, and only a few cases of pleural effusions were present in pyogenic group.
While one study has previously showed that the right lobe of the liver was the most likely site of infection in both types of hepatic abscess [15] , another study showed that leukocytosis, decreased serum albumin, raised ALT, and AST were more marked in pyogenic abscess as compared to amoebic abscesses [16] , and these results also correspond with the results from our study. In addition, we also detected a raised prothrombin time in the pyogenic abscess group.
CT scans and ultrasonography have already been established as excellent methods of detecting the presence, but not the type, of liver abscess [16] . Ultrasound is usually the method of choice for most physicians, and is generally capable of detecting up to 100% of all abscesses. The indirect hemagglutination test has been shown to be 100% accurate for the confirmation of amoebic liver abscess, with up to 90% of pyogenic abscesses showing positive blood and pus cultures [17] . In our study, we made our diagnoses using a combination of ultrasonography, indirect hemagglutination tests and blood/pus cultures. In a few cases, CT scans were also done to reach a final, confident diagnosis.
Untreated hepatic abscesses are nearly almost fatal, due to the numerous complications that can arise. Treatment traditionally include drainage, either percutaneous or surgical, and antibiotic parenteral antibiotic therapy, with a recommended duration of 2 -3 weeks, or until there is a favorable clinical response. Complementary oral antimicrobial therapy is then administered for a further 2 -4 weeks or a complete resolution of the abscess cavity can be demonstrated [11] [18] [19] .
Evidence suggests that antibiotic therapy alone is usually not sufficient to entirely resolve a liver abscess unless it is <3 cm, and it has been suggested that abscesses larger than 3 cm should be routinely drained [19] . With the refinement of image-guided techniques in recent years, percutaneous drainage and aspiration, under CT or ultrasound guidance, have emerged as appropriate alternatives to open drainage, and are providing success rates comparable to those of traditional methods, while being minimally invasive [20] - [22] . In this study, we treated our cases with broad-spectrum amoebicidal antibiotics, and abscesses larger than 3 cm were furthermore treated with ultrasound-guided percutaneous aspiration after correction of coagulopathy with transfusion of fresh frozen plasma prior to drainage. We monitored the size of the abscesses using ultrasonography, and performed two or even three percutaneous aspirations in some patients.
Conclusion
Hepatic abscesses are a relatively rare occurrence, but an important problem nonetheless. Improved awareness can decrease complications and mortality rates. Clinical features of pyogenic abscesses and amoebic abscesses are somewhat similar, but pyogenic abscesses are generally described as being more aggressive. Ultrasound and CT scans play key roles in diagnosis, but confirmation using blood/pus cultures and indirect hemagglutination tests are also recommended. Early treatment with broad-spectrum amoebicidal antibiotics, and percutaneous aspiration can prevent serious complications.
